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SPECIFICATION 



NAVIGATION SYSTEM, NAVIGATION APPARATUS^ANB-SERVER.A£PABA3m 




5 Technical field 

The present invention relates to a navigation apparatus that guides along a travel route 
from a start location to a destination location. The present invention also relates to a server 
apparatus that reads out map information from a database and that then transmits it to a 
navigation apparatus. The present invention further relates to a navigation system that 
10 exploits such a navigation apparatus and such a server apparatus. 

Background art 

Conventionally, a navigation apparatus is so configured as to acquire information on 
the current location by means of a current location detector such as a GPS (global positioning 

15 system) receiver, then read map information recorded on a recording medium such as a CD- 
ROM or DVD-ROM, and then display a map around the current location on a display, while 
visibly or audibly giving guidance on the current location. When fed with a destination 
location, a navigation apparatus can also calculate a planned travel route from the current 
location to the destination location and guide through that route. 

20 On the other hand, there have been developed, for car-mounted use and for 

incorporation in cellulcir phones, navigation apparatuses that receive map information, 
planned travel routes, and the like from a server apparatus over a network. Such a 
navigation apparatus does not require a recording medium having map information and the 
like recorded thereon, and has simply to receive information from a server apparatus 
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whenever necessary. This helps realize a low-cost navigation apparatus. Moreover, 
incessantly updated map information and the like can be coped with simply by updating the 
information stored in the server apparatus. 

A navigation system comprising a navigation apparatus and a server apparatus as 
5 described above can be realized, for example, in the form of one of the following three 
systems. Here, it is assumed that a certain amount of map information is stored in the 
navigation apparatus itself. The first system is one in which the server apparatus performs 
both the initial searching of a travel route and the searching of a travel route as performed on 
deviating from the initially planned travel route. The second system is one in which the 

10 navigation apparatus performs both the initial searching of a travel route and the searching of 
a travel route as performed on deviating from the initially planned travel route. The third 
system is one in which the server apparatus performs the initial searching of a travel route and 
the navigation apparatus performs the searching of a travel route as performed on deviating 
from initially planned travel route. 

15 However, in the first system described above, the navigation apparatus does not 

always have the map information corresponding to the travel route found by the server 
apparatus. In such a case, the navigation apparatus needs to newly acquire the map 
information, and the map information that it currently has becomes useless. Also in the 
searching of a travel route as performed on deviating from initially planned travel route, the 

20 navigation apparatus needs to communicate with the server apparatus to acquire the results of 
searching. This results in a high communication fee. 

In the second system, for the navigation apparatus to search for a travel route to a 
destination location, it needs to acquire map information covering a wide area from the 
current location to the destination location. This requires a large-capacity storage device. 



-3 - 

and thus makes such a system impracticable. 

In the third system, as in the first system, where the server apparatus performs the 
initial searching of a travel route, the navigation apparatus does not always have the map 
information corresponding to the travel route found by the server apparatus. Moreover, the 
5 searching of a travel route as performed on deviating fi-om the initially planned travel route 
needs to be performed within the area covered by the map information that the navigation 
apparatus currently has, and thus the result of searching tends to be a travel route that leads 
back to the initially planned travel route. 

A navigation apparatus can receive and display map information with a scale factor 
10 that is previously set by the user. Here, every time the user wants to change the scale factor 
of the map that is displayed while the user is being guided through a travel route, the user is 
required to operate scale change keys or the like to obtain the desired scale factor. 

For example, when the user, while being guided through a travel route, leaves a city 
area and enters an expressway, where detailed guidance on the travel route is no longer 
15 necessary, the user typically likes to switch to a map with a lower scale factor (i.e., with a 
larger coverage area). Thereafter, when the user exits the expressway and approaches the 
destination location, the user needs a detailed map again, and thus typically likes to switch 
back to a map with a higher scale factor. 

However, manually changing the scale factor as described above is troublesome for 
20 the user who is driving. On the other hand, always receiving map information with a high 
scale factor without ever changing the scale factor involves a large amount of data, and thus 
results in a high communication fee. 

Moreover, as to how much the user will be charged as a communication fee for the 
receipt of how much map information with what scale factor, the user has no choice but to 
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make a rough calculation by himself. Thus, to save an unnecessary communication fee, the 
user needs to minimize the amount of received data by frequently changing the scale factor of 
the received map information so that it is received with as low a scale factor as possible. 

As described above, the operation required for the user to perform to frequency 
5 change the scale factor of map information while being anxious about the communication fee 
is a severe burden on the user who is driving. 

Disclosure of the invention 

It is an object of the present invention to provide a navigation apparatus that operates 
10 at a lower cost by receiving only necessary information and without requiring higher-capacity 
storage. It is another object of the present invention to provide a navigation apparatus that 
permits the user to previously know an expected conmiunication fee and the like for the 
guidance along a travel route, that does not require the user to manually change the scale 
factor of maps while being guided along a travel route, and that can thus be used unsparingly 
15 and safely. It is still another object of the present invention to provide a server apparatus 
that transmits information to such a navigation apparatus, and to provide a navigation system 
comprising such a navigation apparatus and such a server apparatus. 

To achieve the above objects, according to the present invention, a navigation 
apparatus transmits the current location, the destination location, and the area of the map 
20 information stored in the map information memory thereof to a server apparatus. On 
receiving these, the server apparatus calculates one or more preliminary travel routes from the 
current location to the destination location, sets, respectively for the preliminary travel routes, 
preliminary passage locations within the area of the map information stored in the navigation 
apparatus, and transmits the preliminary passage locations to the navigation apparatus. On 



receiving these, the navigation apparatus calculates, respectively for the preliminary passage 
locations, planned travel routes thereto from the current location, and, by selecting one of the 
passage locations, determines the passage location to be aimed at as a provisional destination 
location within the area of the map information that the navigation apparatus has. In this 
way, it is possible to achieve guidance along a travel route without increasing the storage 
capacity of the map information memory of the navigation apparatus. Moreover, since only 
necessary information is exchanged as map information, passage locations, and the like, it is 
possible to minimize the communication fee. 

As the current location moves, the navigation apparatus repeatedly updates the map 
information, passage locations, and planned travel routes to accomplish guidance up to the 
destination location. 

Even if a deviation from the initially plarmed travel route is recognized in the course 
of guidance along a travel route, it is possible to calculate planned travel routes again based 
on the preliminary passage locations. This eliminates the need for the user to return to the 
initially plaimed travel route, and thus helps realize a user-friendly navigation apparatus. 

The server apparatus may give the preliminary passage locations different ranks of 
priority. This permits the server apparatus to determine the optimum planned travel route in 
view of the thus given ranks of propriety. 

The combination of the scale factors or amounts of map information received by the 
navigation apparatus may be made previously selectable. This permits the scale factor of the 
displayed map to be switched automatically. This eliminates the need for the user to 
manually change the scale factor of maps in the course of guidance along a travel route as 
required conventionally, and thus helps realize a safe navigation apparatus that does not place 
a burden on the user who is driving. 
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The navigation apparatus may incorporate a list of different combinations of scale 
factors or amounts of such map information. This makes it possible to make necessary 
settings easily simply by selecting the desired combination of scale factors from the list. 
Alternatively, the server apparatus may incorporate a list of different combinations of scale 
5 factors or amounts of such map information. This makes it possible, even when changes are 
made in the list, to keep the contents of the list up to date easily. 

Along with the above-mentioned list of combinations of scale factors, expected 
communication fees, expected received data amounts, or expected reception durations 
corresponding to the respective combinations may be displayed. This permits the user to 
10 previously know the communication fee, received data amoimt, or reception duration involved 
in the guidance of a travel route, and thus permits the user to unsparingly use the navigation 
apparatus. 



Brief description of drawings 

15 Fig. 1 is a schematic configuration diagram of a navigation system comprising a 

navigation apparatus and a server apparatus according to the invention. 

Fig. 2 is a schematic configuration diagram of a navigation apparatus according to the 
invention. 

Fig. 3 is a flow chart showing the operation of a navigation apparatus and a server 
20 apparatus according to the invention. 

Fig. 4 is a flow chart that follows Fig. 3. 

Fig. 5 is a diagram showing an example of preliminary travel routes from the current 
location to the destination location. 

Fig. 6 is a diagram showing preliminary passage locations in addition to the 



preliminary travel routes shown in Fig. 5. 

Fig. 7 is a diagram showing how the area of the map information stored in the map 
information memory moves when the map information is updated. 

Fig. 8 is a diagram showing an example of preliminary travel routes from a passage 
location to the destination location. 

Fig. 9 is a diagram showing next preliminary passage locations superimposed on the 
preliminary travel routes next to those shown in Fig. 8. 

Fig. 10 is a diagram showing a list of display modes according to the invention. 

Fig. 1 1 is a diagram showing another list of display modes according to the invention. 

Best mode for carrying out the invention 

Fig. 1 is a schematic construction diagram of a navigation system employing a 
navigation apparatus and a server apparatus according to the present invention. Reference 
number 10 represents a navigation apparatus. Reference number 11 represents a server 
apparatus that communicates with the navigation apparatus 10. Reference number 12 
represents a database that is connected to the server apparatus 11. The database 12 has map 
information 13 with different scale factors. 

When requested from the navigation apparatus 10, the server apparatus 11 reads out 
map information 13 from the database 12 and transmits it to the navigation apparatus 10. 
Here, the communication between the navigation apparatus 10 and the server apparatus 11 
may be achieved by any means so long as it is conducted wirelessly. For example, in a case 
where their conmiunication is achieved over the Intemet, a telephone network such as one for 
car-moimted or cellular telephones can be used. 

Fig. 2 is a schematic construction diagram of the navigation apparatus 10. Reference 
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number 20 represents a current location detector that acquires information on the current 
location, travel direction, speed, altitude, and the like by using a GPS (global positioning 
system) receiver, a speed sensor, a gyro, and the like. Reference number 21 represents a 
communication controller that controls communication with the server apparatus 1 1 . 
5 Reference number 22 represents an antenna that is connected to the communication controller 
21 and by way of which wireless communication is conducted. 

Reference number 23 is a display that is realized with a liquid crystal display or the 
like and on which map information and the current location are displayed. Reference 
number 24 represents an input section that permits the user to enter settings of the destination 

10 location and the like. Reference number 25 is a map information memory in which map 
information is stored. Reference number 26 represents a RAM in which the destination 
location, planned travel route, and the like are stored temporarily. Reference number 27 
represents a ROM in which the program necessary for the navigation apparatus 10 to operate 
is stored. Reference number 28 represents a controller that is realized with a microcomputer 

15 or the like and that controls the navigation apparatus 1 0 according to the program stored in the 
ROM 27. 

<First Embodiment> 

Next, a description will be given of how the navigation system of a first embodiment 
20 of the invention operates to achieve guidance along a travel route. Fig. 3 is a flow chart 
showing the operation of the navigation apparatus 10 and the server apparatus 1 1 . First, the 
user enters the destination location by operating the input section 24 of the navigation 
apparatus 1 0, and then presses a route search execution key (not illustrated). In response, in 
step S30, the navigation apparatus 10 stores the destination location in the RAM 26, and then. 
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in step S31, the navigation apparatus 10 transmits to the server apparatus 11 route search 
conditions including location information on the current location and the destination location 
and the area of the map information stored in the map information memory 25. Here, it is 
assumed that, when travel route guidance is started, the navigation apparatus 10 has map 
5 information around the current location previously stored in the map information memory 25. 
This map information may be either that stored when the navigation apparatus 10 was used 
last time or that automatically received as map information around the current location (for 
example, the area within a 5 km radius of the current location) when the navigation apparatus 

10 is turned on. The area transmitted to the server apparatus 1 1 may be an area of a map 
10 with a scale factor higher than a predetermined value (i.e., a detail map) so as to exclude any 

area of a countrywide map as will not be used in the course of travel route guidance. 

On completion of step S31, in step S50, the server apparatus 11 receives the route 
search conditions from the navigation apparatus 10, and then, in step S51, the server apparatus 

1 1 calculates one or more preliminary travel routes from the current location to the destination 
15 location by accessing the database 12. Fig. 5 shows an example of such preliminary travel 

routes. In the figure, an arrow indicates the current location of the navigation apparatus 10, 
and the symbol X indicates the destination location. In Fig. 5, there are shown three 
preliminary travel routes 70, 71, and 72. 

After step S51, in step S52, the server apparatus 1 1 sets, respectively for the calculated 
20 preliminary travel routes, preliminary passage locations on those travel routes within the area 
of the map information stored in the map information memory 25. Here, it is preferable that 
those preliminary passage locations be as far away as possible from the current location 
within the area of the stored map information. Fig. 6 is a diagram showing the preliminary 
passage locations added on to the preliminary travel routes. In the figure, a circle C 
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indicates the area that the server apparatus 1 1 has received from the navigation apparatus 10 
(i.e., the area of the map information stored in the map information memory 25), and points 
70a, 71a, and 72a represent the preliminary passage locations on the preliminary travel routes 
70, 71, and 72, respectively. Although the area has a circular shape here, it may have any 
other shape. 

After step S52, in step S53, as shown in Fig. 5, the server apparatus 1 1 gives the 
preliminary travel routes different ranks of priority according to the traffic, distance, and other 
factors on those routes, and then, according to those ranks of priority, as shown Fig. 6, the 
server apparatus 1 1 also gives the preliminary passage locations different ranks of priority. 
Incidentally, information on the traffic on given routes can be obtained by exploiting a traffic 
information service such as the VICS (Vehicle Information and Communication System). 

After step S53, in step S54, the server apparatus 11 transmits to the navigation 
apparatus 10 location information on the preliminary passage locations 70a, 71a, and 72a. 
On completion of step S54, in step S32, the navigation apparatus 10 receives the location 
information on the preliminary passage locations 70a, 71a, and 72a from the server apparatus 
11, and then, in step S33, the navigation apparatus 10 calculates, respectively for the 
preliminary passage locations 70a, 71a, and 72a, travel routes thereto fi-om the current 
location on the basis of the map infomiation stored in the map information memory 25. 
Here, the preliminary travel routes calculated by the server apparatus 1 1 do not necessarily 
have to coincide with the travel routes calculated by the navigation apparatus 10. 

After step S33, in step S34, the navigation apparatus 10 displays the preliminary travel 
routes along with their ranks or priority (not illustrated) in order to permit the user of the 
navigation apparatus 1 0 to select the optimum one of the preliminary passage locations while 
taking into consideration the calculated travel routes and the ranks of priority given by the 
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server apparatus 11. For example, if the preliminary passage location 71a is selected, then, 
in step S35, the current location and the planned travel route leading to the passage location 
71a are displayed on the display 23 in a form superimposed on the map information. Then, 
as the current location moves, the screen is scrolled accordingly. One of the preliminary 
5 passage locations may be selected not by the user but automatically by the navigation 
apparatus 10 by selecting the one with the highest priority among the preliminary passage 
locations that agree with the map information stored in the navigation apparatus 10. 

After step S3 5, in step S36, the navigation apparatus 10 checks whether or not the 
current location has come within a predetermined distance (for example, 2 km) of the passage 

10 location 71a. If, in step S36, the current location is found not to have come vsdthin the 
predetermined distance, the travel route guidance is continued until that happens. By 
contrast, if, in step S36, the current location is found to have come within the predetermined 
distance, it is now recognized that the map information stored in the map information memory 
25 is scarce and that the planned travel route needs to be updated. Accordingly, then, in step 

15 S37 in Fig. 4, the navigation apparatus 10 requests new map information from the server 
apparatus 11. The map inforhfiation requested here may be map information around the 
passage location 71a (for example, the area within a 5 km radius of the passage location 71a) 
that is not stored in the map information memory 25. In Fig. 3, the symbols A and B are 
connectors indicating that the operation flow connects to the symbols A and B, respectively, 

20 in Fig. 4. 

On completion of step S3 7, in step S55, the server apparatus 1 1 receives the request 
for map information from the navigation apparatus 10, then, in step S56, the server apparatus 
11 reads out appropriate map information from the database 12, and then, in step S57, the 
server apparatus 1 1 transmits that map information to the navigation apparatus 10. 
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On completion of step S57, in step S38, the navigation apparatus 10 receives the map 
information from the server apparatus 1 1 , deletes from the map information stored in the map 
information memory 25 the part relating to an unnecessary area, and instead additionally 
stores therein the newly received map information. Fig. 7 shows the area of the map 
5 information stored in the map information memory 25 after the updating of the map 
information. A broken-line circle C indicates the area of the map information stored in the 
map information memory 25 before the updating, and a solid-line circle C indicates the area 
of the map information stored in the map information memory 25 after the updating. In Fig. 
7, a hatched area 80 indicates the map information additionally received by the navigation 
10 apparatus 10. 

After step S3 8, in step S39, whether or not the destination location X is situated within 
the updated map information is checked. If, in step S39, the destination location is found to 
be situated there, then, in step S40, on the basis of the updated map information, a planned 
travel route from the passage location 71a to the destination location is calculated. After 
15 step S40, in step S41, while the screen is scrolled as the current location moves, the planned 
travel route to the destination location is displayed. 

By contrast, if, in step S39, the destination location is found not to be situated within 
the map information, then, in step S42, the next route search conditions including location 
information on the passage location 71a and the area of the map information stored in the map 
20 information memory 25 are transmitted to the server apparatus 1 1 . 

On completion of step S42, in step S58, the server apparatus 1 1 receives the next route 
search conditions from the navigation apparatus 10, and then, in step S59, the server apparatus 
11 calculates more than one preliminary travel routes from the passage location 71a to the 
destination location by accessing the database 12. Fig. 8 shows an example of such 
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preliminary travel routes. In Fig. 8, there are shown two preliminary travel routes 90 and 91 . 

After step S59, in step S60, the server apparatus 1 1 sets, respectively for the calculated 
next preliminary travel routes, next preliminary passage locations on those travel routes 
within the area of the map information stored in the map information memory 25. Fig. 9 is a 
5 diagram showing the next preliminary passage locations added on to the next preliminary 
travel routes. In the figure, circles 90a and 91a represent the next preliminary passage 
locations on the next preliminary travel routes 90 and 91, respectively. 

After step S60, in step S61, as in step S53, the server apparatus 11 gives the 
preliminary travel routes different ranks of priority according to the traffic, distance, and other 
10 factors on those routes, and then, according to those ranks of priority, the server apparatus 1 1 
also gives the preliminary passage locations different ranks of priority . 

After step S61, in step S62, the server apparatus 11 transmits to the navigation 
apparatus 10 location information on the next preliminary passage locations 90a and 91a. 
On completion of step S62, in step S43, the navigation apparatus 10 receives the location 
15 information on the next preliminary passage locations 90a and 91a from the server apparatus 
11, and then, in step S44, the navigation apparatus 10 calculates, respectively for the next 
preliminary passage locations 90a and 91a, travel routes thereto from the passage location 71a 
on the basis of the map information stored in the map information memory 25. Here, the 
preliminary travel routes calculated by the server apparatus 1 1 do not necessarily have to 
20 coincide with the travel routes calculated by the navigation apparatus 10. 

After step S44, in step S45, the navigation apparatus 10 displays the preliminary travel 
routes along with their ranks or priority (not illustrated) in order to permit the user of the 
navigation apparatus 10 to select the optimum one of the next preliminary passage locations 
while taking into consideration the calculated travel routes and the ranks of priority given by 
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the server apparatus 11, For example, if the preliminary passage location 91a is selected, 
then, in step S46, while the screen is scrolled as the current location moves, the planned travel 
route leading to the passage location 91a is displayed . 

Thereafter, the operation flow returns from step S46 to step S36, and the planned 
travel route is repeatedly updated until the navigation apparatus 10 receives map information 
covering the destination location. In this way, guidance along a travel route up to the 
destination location is accomplished. 

As described above, a passage location as a preliminary destination location is 
determined within the area of the map information stored in the navigation apparatus 1 0, then 
a planned travel route to the passage location is displayed, and then, as the current location 
moves, the map information, passage location, and planned travel route are repeatedly 
updated to accomplish guidance along a travel route to the destination location. In this way, 
it is possible to achieve guidance along a travel route without increasing the storage capacity 
of the map information memory 25 of the navigation apparatus 10. Moreover, since only 
necessary information is exchanged as map information, passage locations, and the like, it is 
possible to minimize the communication fee. 

In the embodiment described above, in a case where a deviation from the planned 
travel route is recognized in the course of guidance along a travel route, the navigation 
apparatus 10 can, while taking into consideration, in addition to the ranks of priority given to 
the preliminary passage locations by the server apparatus 11, the direction of the current 
location, the distances to the passage locations, and other factors, select preliminary passage 
locations anew and calculate planned travel routes again. 

In the embodiment described above, when the destination location is set within the 
area of the map information stored in the navigation apparatus 10, the navigation apparatus 10 
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can, on the basis of the map information currently stored therein, calculate a planned travel 
route from the current location to the destination location. 

<Second Embodiment> 

5 Next, a description will be given of how the navigation apparatus 10 and the server 

apparatus 1 1 operate to achieve guidance along a travel route in a second embodiment of the 
invention. First, the user enters the destination location by operating the input section 24 of 
the navigation apparatus 10, and then presses a route search execution key (not illustrated). 
Now, the navigation apparatus 10 transmits location information on the current location and 

10 the destination location to the server apparatus 11. On receiving this location information, 
the server apparatus 1 1 calculates planned travel routes by accessing the database 12. 

Then, the server apparatus 1 1 transmits the calculated planned travel routes to the 
navigation apparatus 10. Here, if the navigation apparatus 10 does not have map 
information with such a scale factor as permits the planned travel routes to be displayed in a 

15 single screen, the server apparatus 1 1 also transmits appropriate map information thereto. 

On receiving the planned travel routes etc., the navigation apparatus 10 stores the 
received data in the RAM 26, and displays it on the display 23 in a form superimposed on the 
current location. This permits the user to grasp a rough travel route from the current location 
to the destination location. 

20 Subsequently, the navigation apparatus 10 displays on the display 23 a list 100 of 

display modes as shown in Fig. 10 to permit the selection of a combination of scale factors of 
map information. Shown together in Fig. 10 are the expected communication fees charged 
when map information up to the destination location is received in those modes respectively. 
The user can select the desired display mode while referring to the expected communication 
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fees. 

When a display mode is selected, the navigation apparatus 10 requests from the server 
apparatus 1 1 , as necessary, map information with the scale factors conforming to the selected 
display mode. In response, the server apparatus 1 1 reads out, as necessary, map information 
5 from the database 12, and transmits it to the navigation apparatus 10. The navigation 
apparatus 10 displays the received map information with a planned travel route and the 
current location superimposed thereon to achieve guidance along a travel route. 

For example, in Fig. 10, if display mode No. 1 is selected, all the received information 
is with a high scale factor, with the conmiunication fee expected to be "a" yen, i.e., the 

10 highest. If display mode No. 2 is selected, map information with a high scale factor is 
received when traveling through city areas and near the destination location, and otherwise 
map information with a low scale factor is received, with the communication fee expected to 
be "b" yen, i.e., lower than "a" yen. If display mode No. 3 is selected, map information with 
a high scale factor is received only when traveling near the destination location, and otherwise 

1 5 map information with a low scale factor is received, with the communication fee expected to 
be "c" yen, i.e., lower than "b" yen. If display mode No. 4 is selected, all the received 
information is with a low scale factor, with the communication fee expected to be "d" yen, i.e., 
lower than "c" yen. 

The expression "aroimd the destination location" used above is not intended to place 
20 any specific requirement on how far away from the destination location. For example, it 
denotes an area on a map within a predetermined radius (for example, 2 km) of the destination 
location. The expression "city areas" used above also is not intended to require any specific 
qualification of such areas. For example, relevant areas on a map may be set and registered 
when the navigation apparatus is manufactured, or areas on a map where the number of 
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buildings, traffic lights, or crossroads per unit area or another parameter is greater than a 
predetermined number may be used. 

In Fig. 10, expected communication fees are displayed. It is, however, also possible 
to additionally display expected received data amounts and expected reception durations. 
5 An expected received data amount is the total amount of map information that is expected to 
be received, and is used as the basis on which to calculate the conmiunication fee. The 
higher the scale factor of the received map information, the larger the amount of received data. 
On the other hand, an expected reception duration is the length of time required to receive all 
the map information that is expected to be received, and is proportional to the amount of 
10 received data; that is, the higher the scale factor of the received map information, and thus the 
larger the amount of received data, the longer the reception duration. 

In this way, the list 100 of display modes permits the user to previously know the 
communication fees that are expected to be charged for guidance along a travel route, and 
thus the user can imsparingly use the navigation apparatus 10. Moreover, when a desired 
15 display mode is selected, the scale factor of the displayed map is automatically switched. 
This eliminates the need for the user to manually change the scale factor of maps in the course 
of guidance along a travel route as required conventionally, and thus helps realize a safe 
navigation apparatus that does not place a burden on the user who is driving. 

The embodiment described above deals with a case where the navigation apparatus 10 
20 incorporates the program for achieving different display modes. Now, a description will be 
given of another embodiment in which the server apparatus 1 1 incorporates a program for 
achieving different display modes. 

First, as in the embodiment described above, the server apparatus 1 1 calculates a 
planned travel route, and it is displayed on the display 23 of the navigation apparatus 10 with 
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the current location and the destination location superimposed thereon. Subsequently, the 
navigation apparatus 10 requests from the server apparatus 11 a list 100 (Fig. 10) of display 
modes according to which to set a combination of scale factors of maps. In response, the 
server apparatus 1 1 transmits a previously set and registered list 100 of display modes to the 
5 navigation apparatus 10. On receiving the list 100 of display modes, the navigation 
apparatus 10 stores the received data in the RAM 26 and displays it on the display 23, Here, 
it is assumed that the list 100 of display modes so received is stored until the navigation 
apparatus 10 is tumed off and can thus be read out repeatedly from the RAM 26 until then. 

When the user selects a display mode, the navigation apparatus 10 transmits the 

10 selected display mode to the server apparatus 11. Thereafter, whenever the next map 
information is needed, the navigation apparatus 10 requests it from the server apparatus 11. 
In response, the server apparatus 11, taking the current location of the navigation apparatus 10 
into consideration, determines a scale factor conforming to the display mode, reads out map 
information with that scale factor from the database 12, and transmits it to the navigation 

15 apparatus 10. The navigation apparatus 10 displays the received map information with a 
planned travel route and the current location superimposed thereon to achieve guidance along 
a travel route. 

In this way, the server apparatus 1 1 incorporates a list 100 of display modes, and the 
navigation apparatus 10, as necessary, receives the list 100 of display modes from the server 
20 apparatus 1 1 and uses it. As a result, when the contents of the display modes arc modified, it 
is necessary only to modify the program incorporated in the server apparatus 11, and no 
modifications are needed in individual navigation apparatuses 10. This makes modifications 
of the contents easy, and thus helps save the trouble required for that. 

According to the present invention, the scale factors that can be selected for different 
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display modes may be divided into a larger number of steps so that the display modes shown 
in the list 100 are classified more finely. Moreover, according to the present invention, the 
display mode may be changed at any time. This permits the display mode to be switched to 
a desired one even in the course of guidance along a travel route. 
5 The larger the amount of received map information, the longer the required 

communication duration, and thus the higher the fee. Accordingly, in the example described 
above, what information to receive is selected according to the scale factor, assuming that a 
more detailed map with a higher scale factor involves a larger amount of data. It is, however, 
also possible to apply the present invention in cases where there is any difference in the 

10 amount of received map information. For example, as showm in Fig. 11, additional 
information such as information relating to sightseeing spots, hotels, expressways, gas 
stations, transportations systems, telephone numbers, traffic condition, and the like is part of 
the map information that is received to achieve guidance along a travel route, and, with 
respect to such additional information, what map information to receive may be selected. 

15 The method for such selection may be, as shown in Fig, 1 1, by choosing whether or not to 
receive a particular kind of additional information. 

The first and second embodiments described above may be practiced in a combined 
manner without any disadvantage. 

20 Industrial applicability 

A navigation apparatus according to the present invention can be used not only as a 
portable or car-mounted navigation apparatus but also in a form incorporated in a cellular 
phone, PDA (personal digital assistant), personal computer, or the like. 



